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The nature of work at hazardous waste sites makes 
emergencies a continual possibility, no maner how 
infrequently they may actually occur. Emergencies 
happen quickly and unexpectedly and require immediate 
response. At a hazardous waste site. an emergency may 
be as limited as a worker experiencing heat stress. or as 
vast as an explosion that spreads toxic fumes throughout 
a community. Any hazard on site can precipitate an emer­
gency: chemicals. biologic agents. radiation or physical 
hazards may act alone or in concen to create explosions. 
fires, spills. toxic atmospheres. or other dangerous and 
harmful situations. Table 12-1 lists common causes of site 
emergencies. 

Site emergencies are characterized by their potential for 
complexity: uncontrolled toxic chemicals may be numer­
ous and unidentified; their effects may be synergistic. 
Hazards may potentiate one another-for example. a 
flammable spill feeding a fire. Rescue personnel attempt­
ing to remove injured workers may themselves become 

victims. This variability means that advance planning, 
including anticipation of different emergency scenarios 
and thorough preparation for contingencies, is essential 
to protect worker and community health and safety. 

This chapter outlines important factors to be considered 
when planning for and responding to emergencies. It 
defines the nature of site emergencies, lists the types of 
emergencies that may occur, and outlines a Contingency 
Plan and its components, which include personnal roles. 
lines of authority. training.. communication systems. site 
mapping, site security and control. refuges. evacuation 
routes, decontamination. a medical program. step-by-step 
emergency response procedures. documentation. and 
reporting to outside agencies. Backup information is 
detailed in other chapters of the manual. 

Planning 
When an emergency occurs. decisive action is required. 
Rapidly made choices may have far-reaching, long-term 
consequences. Delays of minutes can create life­
threatening situations. Personnel must be ready to 
immediately rescue or respond; equipment must be on 
hand and in good working order. In order to handle emer­
gencies effectively. planning is essential. For this purpose. 
a Contingency Plan should be developed. 

A Contingency Plan is a written document that sets forth 
policies and procedures for responding to site emergen­
cies. It should incorporate the following: 

•	 Personnel: 
Roles. 
Unes of authority. 
Training. 

Communication. 

•	 Site: 
Mapping. 
Security and control. 
Refuges. 
Evacuation routes. 
Decontamination stations. 

•	 Medical/first aid. 

•	 Equipment. 

•	 Emergency procedures. 

•	 Documentation. 

•	 Reporting. 

Overall, a Contingency Plan should: 

•	 Be designed as a discrete section of the Site 
Safety Plan. 

o Be compatible and integrated with the pollution 
response. disaster, fire. and emergency plans of 
local, state. and federal agencies. 

•	 Be rehearsed regularly using drills and mock situ­
ations. 

•	 Be reviewed periodically in response to new or
 
changing site conditions or information.
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Table 12-1. Causes of Emergencies at Hazardous Waste Sites 

o Mi_ eccidents (oIips. trips. _I. 
• 0MtmicaI ixposura. 
o	 Mod"ocaI p<obIemo !hUt ...... heat _ aggr8llWlion of 

....-;sting concfrtionsl. 
o _	 pn>tectiw equipment failure l*r -=a "lure. toaring eM' 

permeation of pn>tectiw dothing. facepiece fogging). 
o	 PhyoicaI injury linjuries fnlm hot eM' flying objecto. _ clothing 

-..angrong in machinery. Mrious taros. whicle _I. 
o Electrical Ibums.-. electrocution). 

Wate Related 
oR... 

•	 Explosion. 
o laek. 

o Release of 1XlXic: vapors. 
o Reaction of incompalibl<t chemicals. 

o Collapse of_nora. 
o Diacovery of radioac:tive _Is. 

Table 12-2. Personnel Involved in Emergericy Response 

Personnel 
This component of the plan includes not only onsite and 
offsite personnel with specific emergency response roles, 
but also others who may be on site. such es contractors. 
other agency representative., and visitors. Emergency 
personnel and their responsibilities are CO\/ered in detail in 
Chapter 3 as part of the OYerall organizational structure. 
Thi. information is summarized in Table 12·2. 

Emergency personnel may be deployed in a variety of 
ways. Depending on the nature and scope of the emer­
gency, the size of the site. and the number of personnel, 
the emergency response cadre can include individual., 
small 0< large team., 0< several interacting teams. 
Although deployment is determined on a site-by-site 
basi•• pertinent general guidelines and recommendations 
are listed below. In all case. the organizational structure 
should show a clear chain-of-eommand, every individual 
should know hi. 0< her position and authority, and the 
chain-of-eommand must be flexible enough to handle 
multiple emergencies, such as a rescue and a spill 
response 0< two rescue. with a fire and spill response. 

ProIact _1Mder 
o Oiracts emergency __ 

o Serws eo bison with ~ government officials. 

SIte a.twty 0ffIc:., 

o	 IIecomo IIaMS that work be stOPPed if .., __lion threatens 
_ eM' public health eM' safety. 

o	 K.-s emergency 1J'OC8dures. 0\I8CU8ti0n routes. _1he 
~_ telephor1e numbers including: 1he ambulance. mod"ocaI 
faCfTrty, poison control _. fire department. _ pur"", 
clepartrnent. 

o Notifies local publ"1C emergency officials. 

• Provides for Mlergency mec:f1C8l care on site. 
Command Poet SupervtsM 

o Notifies emergency 1UPPCM't personnel by telephor1e or rod"lO in 
case rescue _rations ... .-orad. 

o Assists1he Site Safety Officer in a _ if.-sary. 

•	 An .met gene, rescue team stands by. parti.any dressed in protec­
_ gear, near tha Elu:Iusion Zone nl8dy '" rescue ..,-. 
whose health eM' safety is _angered. 

o State emergetICY__ parsonneIlvaries among _I. 

~ Station 0ffIc:.,s 

•	 PIIrform • 'MNgee K:f decoo.tamination._M__ 
•	 'I_asportation.-xl treatment of victims by embWance parsonneI, 

parsonneIlIllocal ermico eM' hospitals. _ physicians. 

Communicadon ""SOI_. 
o IDcaI emergency aeMce netwo<1<s pnMde CCM'n_ links 

.... mutual aid. 
o Civil Defense org__local rod"lO _ ""_atetions 

pnMde _ '" 1he public during ., emergency. 

EnvirOlIlln8llUi Scleiltista 
o	 Pre<f1Ct the immediate _ future _ of released hazardous 

IUbstances through the geologic _ hydrologic environment _ 
air. 

o Assess 1he affect of this II'lO\IefTl<IflI on groundwater quality, .... 
face water quality, _ air quality. 

• Determine the probable movement of released toxic gases. 

• Estimate the expected COIK::eolbation of gases in the cornmulity 
_ the expected duration of exposure. 

• Predict the exposure levels of people .-ld the ecosystem to the 
materials. 

ttaz.dous Chemicals Ea_ 
• Provide immediate advice to those at the scene of • chemical~ 

related emergency. 

Flrafighters 

• Respond to fires that occur at a site; rescue victims. 

MeteCM'oIoglsts 

•	 Provide meteorological information needed by environmental 
scientiS1S. 

Public a.twty _ 

o The county sheriff, induslriaI security to"",". the National Guard, 
.-.cI the police control site access. CI'O'Nds. and traffic. 

Public Evacuation ...........
 

• CivIl Defense organizations plan evacuations. 

• n.e National Guard .-lei other military, the Red Cross. the Sarva­
!ion Army. and municipal transportation systems mobilize trarl$it 
equipment and assist in evacuations. 

On-Scene Coordinator 

•	 Coordinates federal response ectiVities. 
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Onslte .............
 

The Contingency Plan should identify all individuals and 
teams who will participate in emergency response and 
dafine their roles. All personnel, whether directly imIoIved 
in emergency response or not. should know their own 
responsibilities in an emergency. They must also know 
the names of those in authority, and the extent of that 
authority. 

Leader 
In an emergency situation. one person must be able to 
assume total control and decisiO<H118king on site. This 
leader must 

o	 Be identified in the emergency response plan. This 
person may be. for example, the Project Team Leader, 
Site Safety Officer, or Field Team leader. 

o	 Be backed up by a specified altemate(s). 

o Have the authority to resolve all disputes about
 
health and safety requirements and precautions.
 

o	 Be authorized to seek and purchase supplies as
 
necessary.
 

o Have control over activities of ewrvone entering the 
site, for example, contractors, fire departments, and 
police. 

o Have the clear support of management. 

Teams 
Although individuals (ag., the Site Safety Officer) may 
perform cenain tasks in emergencies. in most cases 
teams provide greater efficiency and safety. Teams com­
posed of onsite personnel may be created for specific 
emergency purposes. such 8S decontamination, rescue. 
and entry. Rescue teams can be used during a particularly 
dangerous operation, or at large sites with multiple work 
parties in the Exclusion Zone. Their sole function is to 
remain near hazardous work areas, partially dressed in 
protective gear, ready for full suiting and immediate res­
cue of any endangered worker. These teams should be 
capable of administering cardiopulmonary resuscitation 
(CPR) and emergency first aid. Other teams can be 
formed for responding to containment emergencies and 
fire-fighting until offsite assistance arrives. 

Offslt..............
 

These may include individual experts such as meteorolo­
gists or toxicologists (see Table 12-2), and representatives 
or groups from local, state, and Iaderal organizations 
offering rescue, response, or support Csee Table 12-3 for a 
listing of typical organizations). As part of advance plan­
ning, site personnel should: 

o Make arrangements with individual experts to provide 
guidance as needed. 

o Make arrangements with the appropriate agencies 
lag.. local fire department. state environmental 
agency. EPA regional office) for support. 

o	 Alert these authorities to the types of .mergencies 
that may arise. 

• Determine their estimated response time and 
resources. 

liIbIe 12-3. Examples of Agencies end Groups Involved in 
Emergencies 

AGENCY OR GROUP RESCUE' RESPONSE" SUPPOflTC 

FEOERAL 

"""" Corps of EngineltfS	 • 
Coast Gu<lrd" • o 

Oepartment of Defense<' • •
Oepartment of "hnoportation • 
Environmental Protection 

oAgency (EPA"	 • 
Federal Aviation Administra­

tion IFAAI • 
FederoI Emergency Manage­

ment Agency (FEMAI • 
National Institute for 

OCcupational SsIety end 
Heolth INIOSHI o 

OCcupational SsIety end 
Heatth AdministnltiOli 
IOSHA) o 

STATE 
CMI DeIense o 
Oepartment of HNIth o 

Oepartment of Lebo< o 

Envirot.mental Agency o o 
Office of tile Attorney 

Gener8I o 

State Police • o 

lOCAl. 
Ambulance and rescue 

services ••• 
Cleanup contractor • • • 
Disposal companies • • 
Fire department ••• 
Hospital 0 

Police	 • • 
Red Cross	 0 

Salvation Army	 • 
Transpor1en	 0 

Utility compamas (oIectric. 
Uas.-,!!h<>nel 0 

Oflescue - extricating endlo< pooyiding on rgency 
treatment to victims. 
__ - controlling end otlIbilizing hezardous conditions. 
<Support = providing technical sssi_ equipment. sndlor 
resources. 
~is ogency may provide on On-Scene C_inator losel, 
depending on the jurisdiction. 

o Identify backup facilities. 

o Provide training end informetion about hazards on 
site and specis' procedures for handling them. 

o Establish a contact person end means of notification 
at each agency. 

Feclera' R_ponee Otvanlutl_ 

Site emergencies involving significant chamical releases 
should be coordinatad with Iaderal response organiza­
tions. The Iaderal government has established a National 
Contingency Plan CHCP) to promote the coordination end 
direction of Iaderal end state response systems, end to 
encourage the development of Iocsl govenment end pri­
vate capabilitias to handle chemical emergencies inv0lv­
ing chamlcal releases. 
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To implement the NCP, a national organization was estab­
lished. including a National Response Team (NRT). a net­
work of Regional Response Teams (RRTs). a cadre of 
On-Scene Coordinators (OSCS). and a National Response 
Center (NRC). The NRC is the national terminal point for 
receipt of notification of significant chemical releases. 
and the OSCS are the interface between the onsite per­
sonnel and the federal response organizations. The OSC 
is the federal official responsible for ensuring that neces­
sary response actions are taken to protect the public and 
the environment from the effects at 8 chemical release. 
Many federal agencies have specific technical expertise 
which is available to assist the OSc. 

tf a significant chemical release occurs at a hazardous 
waste site. the National Response Center in Washington. 
D.c.. should be contacted (Telephone: S<lO-424-8S02). 
The NRC will activate federal response under the National 
Contingency Plan. 

Training 
Since immediate, informed response is essential in an 
emergency. all site personnel and others entering the site 
(visitors. contractors. offsite emergency response groups. 
other agency representatives) must have some level of 
emergency training. Any training program should: 

•	 Relate directly to site-specific, anticipated sffiJations. 

•	 Be brief and repeated often. 

•	 Be realistic and practical. 

• Provide an opportunity for special skills to be
 
practiced regularly.
 

• Feature drills frequently (e.g.• site-specific mock 
rescue operations). 

•	 Ensure that training records are maintained in a train­
ing logbook. 

Everyone entering the site must be made aware of the 
hazards and of hazardous actions which are forbidden or 
should be avoided (e.g•• smoking). They must also know 
what to do in case of an emergency. 

Visitors should be briefed on basic emergency procedures 
such as decontamination. emergency signals, and evacua­
tion routes. 

Personnel without defined emergency response roles (e.g., 
contractors. federal agency representatives) must still 
receive 8 level of training that includes at a minimum: 

•	 Hazard recognition. 

• Standard Operating Procedures. 

•	 Signaling an emergency: the alarm used. how to 
summon help. what information to give and who to 
give it to. 

•	 Evacuation routes and refuges. 

•	 The person or station to report to when an alarm 
sounds. 

Onsite emergency personnel, who have emergency roles 
in addition to their ordinary duties. must have a thorough 
'"lderstanding of emergency response. Training should be 

directly related to their specific roles and should include 
subjects such as: 

• Emergency chailHlf-<:ommand. 

•	 Convnunication methods and signals. 

•	 How to call for help. 

• Emergency equipment and its use. 

• Emergency evacuation while wearing protective
 
equipment.
 

• Removing injured personnel from enclosed lIIl8C8S­

•	 Offsite suppon and how to use it. 

These personnel should obtain certification in first aid and 
CPR. and practice treatment techniques regularly. with .. 
emphasis on: 

• Recognizing and treating chemical and physical 
injuries. 

• Recognizing and treating heat and cold stress. 

Offsite emergency personnel such as local firefighters and 
ambulance crews often are first responders and nm e risk 
of acute hazard exposure equal to that of any onsite 
worker. These personnel should be informed of ways to 
recognize and deal effectively with onsite hazards. Lack 
of information may inadvertently worsen .. emergency 
by improper actions (e.g•• spraying water on e water­
reactive chemical and causing .. explosion). Inadequate 
knowledge of the onsite emergency chailHlf-<:ommand 
may cause confusion and delays. Site management 
should. at a minimum. pmvide offsite emergency per­
sonnel with information about 

• Site-specific hazards. 

•	 Appropriate response techniques. 

• Site emergency procedures. 

•	 Decontamination procedures. 

Emergency Recognition and Prevention 
On a day-tlHlay basis. individual personnel should be 
constantly alert for indicators of potentially hazardous 
situations and for signs and symptoms in themselves and 
others that wam of hazardous conditions and exposures. 
Rapid recognition of dangerous situations can evert ... 
emergency. Before daily work assignments, regular meet­
ings should be held. Discussion should include: 

• Tasks to be performed. 

•	 Time constraints (e.g.• rest breaks. air tank changes). 

• Hazards that may be encountered. including their 
effects. how to recognize symptoms or monitor 
them. concentration limits, or other danger signals. 

• Emergency procedures. 

After daily work assignments, a debriefing session should 
be held to review work accomplished end problems 
observed. 

Communications 
In an emergency. crucial messages must be COfMIY8d 
quickly and eccurately. Site staff must be eble to commu­
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nicate information such as the location of injured person­
nel, orders to evacuate the site, and notice of blocked 
evacuation routes. even through noise and contusion. 
Outside suppon sources must be reached, help obtained, 
and measures for public notification ensured, if neces­
sary. To do this. a separate set of intemal emergency sig­
nals should be developed and rehearsed daily. Extemal 
communication systems and procedures should be clear 
and accessible to all workers. 

Internal Communications 

Internal emergency commlJnication systems are used to 
alert worleers to danger, convey safety information, and 
maintain site control. Any effective system or combina­
tion may be employed. Radios or field telephones are 
often used when worle tearns are far from the Command 
Post. Alarms or short clear messages can be conveyed by 
audible signals, eg., bullhorns, megaphones, sirens, bells, 
whistles. or visual signals such 85 colored flags.. flares. 
lights, and hand or whole-body movements. The primary 
system must have a backup. For example, hand signals 
may be used as a backup if radio communications fail. 
All internal systems should be: 

• Clearly understood by all personnel. 

• Checked and practiced daily. 

• Intrinsically safe (sparle-freel. 

A special set of emergency signals should be set up. 
These should be: 

•	 Different from ordinary signals. 

•	 Brief and exact. 

•	 Umited in number so that they are easily 
remembered. 

Examples include: stop. evacuate, help. all clear. Any set 
of signals may be used to convey these messages as long 
as all personnel understand their meaning. See Table 12-4 
for examples. 

When designing and practicing communication systems. 
remember that: 

•	 Background noise on site will interfere with talking 
and listening. 

•	 Wearing personal protective equipment will impede 
hearing and limit vision (eg., the ability to recog­
nize hand and body signalsl. 

•	 Inexperienced radio users may need practice in 
speaking clearly. 

Extenull Communications 

Offsite sources must be contacted to get assistance or to 
inform officials about hazardous conditions that may 
affect public or environmental safety. The telephone is the 
most common mode of offsite communication; phone 
hook-ups are considered a necessity at all but the most 
remote sites. 

• The National Response Center INRC) (Telephone: 
800-424-88021 should be contacted in the event 
of a significant chemical release. The NRC will 
contact the appropriate federal On-Scene Coor­
dinator. 

Table 12-4. Sample Internal Emergency Communication 
Signals 

DEVICES' AND 
SiGNALS EXAMPlE 

Radio (citizen's band or FM) Established code words. 

Noisemakers, including: One long blast Evacuate area by 
Bell nearest emergency exit. 
Compressed air hom Two short blasts: lDcalized problem 
Megaphone (not dangerous to workersl.
Siren 

Two long blasts: all clear. Whistle 

Visual signal. including: Hand clutching throat Out of airl 
Hand signals can't breathe. 
Whole body movements Hands on top of head: Need 

assistance. 

Thumbs up: OK/I'm alright/ 
I understand. 

Thumbs down: No/negative. 

Grip partner's wrist or both hands 
around partner's waist LBave 
area immediately. 

-All devices and equipment used in the Exclusion and Contamina­
tion Reduction Zones must be intrinsically safe and not capable 
of sparking. 

•	 All personnel must be familiar with the protocol 
(phone number or emergency code. contact per­
son) for contacting public emergency aid teams 
such as fire depamnents, ambulance units, and 
hospitals. 

• "there is no site telephone system, all personnel 
must know the location of the nearest public tele­
phone. A supply of telephone change and the 
necessary phone numbers must be readily 
available. 

Site Mapping 
Detailed information about the site is essential for ad­
vance planning. For this purpose. a site map is 8 valuable 
tool. It serves as a graphic record of the locations and 
types of hazards, a reference source, and a method of 
documentation. This map can be a duplicate of the one 
developed for the Site Safety Plan (see Chapter 3), but it 
should focus on potential areas where emergencies may 
develop. Pins and colored flags can be used to marle 
changes in personnel deployment, hazard areas, and 
equipment locations. The map should highlight: 

•	 Hazard areas, especially potential IDLH conditions. 

• Site terrain: topography, buildings, barriers. 

•	 Evacuation routes. 

•	 Site accessibility by land, sea, and air. 

•	 Work crew locations. 

•	 Changes (e.g., work activities, vandalism, accidents). 

•	 Offsrte populations or environments at potential risk. 

The map can be used for planning and training. It can 
serve as a basis for developing potential emergency 
scenarios and alternative response strategies. 
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When an emergency occurs, the problem areas should be 
pinpointed on the map. Pertinent infonnation- such as 
weather and wi!,,! concfltions, temperature, and forecast 
-should be added. The map can then be used to design 
the emergency plan. llQ., to define zones; determine 
evacuation routes; and identify emergency first-aid. 
decontamination. and Command Post stations. When 
using the map for such purposes. the accuracy of the 
data obtained and the potential for OIIer- or underestimat­
ing a hazard should be considered. 

Ewn if the emergency develops so fast that the map can­
not be used for on-the-spot planning, prior familiarity with 
it wl1l aid in making informed decisions. 

Safe Distances and Refuges 

Safe DIstances 

No single recommendation can be given for evacuation or 
safe distances because of the wide variety of hazardous 
substances and releases found at sites. For example, a 
"small" chlorine leak may call for an isolation distance of 
only 140 feet (43 metersI. wh~e a "large" leak may 
require an evacuation distance of 1 mile 11.6 lulometers) 
or more. depending on the wind direction [1]. 

Safe distances can only be detennined at the time of an 
emergency, based on a combination of site- and incident­
specific factors. However. planning and outlining potential 
emergency scenarios will help familiarize personnel with 
points to consider. Factors that influence safe distances 
include: 

• The toxicological properties of the substance. 

• The physical state of the substance. 

• The quantity released. 

• The rate of release. 

• The method of release. 

• The vapor pressure of the substance. 

• Vspor density relative to air. 

• Wind speed and direction. 

• Atmospheric stability. 

• The height of release. 

• Air temperature and temperature change with
 
altitude.
 

• Local topography (llQ., barriers may enhance or
 
retard a cloud or plume, and attentuate a blast).
 

PublIc Encuatlon 

If an incident may threaten the health or safety of the sur­
rounding community. the public will need to be informed 
and possibly evacuated from the area. Site management 
should plan for this in coordination with the appropriate 
local. state and federal groups. such as the Federal Emer­
gency Management Agency, the Civil Defense, county 
sheriff. local redio and television stations, municipal trans­
portation systems, National Guard. and police. 

Refuges (Saffty lItational 

Onsite refuges (safety stations) can be set up for local­
ized emergencies that do not require lite evacuation. 
These refuges should only be used for essential needs, 
such as short rest breaks, emergency response stnrtegy 
meetings, or temporary relief during m~d cases of muscle 
strain and heat stress. The refuge should be located in a 
relatiwly safe, but not necessarily "clean" are.a. llQ~ 

along the upwind fence line in specially cleared places or 
on the periphery of the Exclusion Zone.' The refuge 
should never be used for activities such as eating. drink· 
ing. or air changes. l\tpical items located in a refuge area 
include: 

• A sitting/resting area that should be shaded if
 
possible.
 

• Water for decontamination. 

• Wind indicator. 

• Communication system with the Command Post. 

• Rrst-aid supplies. llQ., eyewash. stretcher. blanket. 

• Special monitoring devices IllQ.• extra detector tubes 
and personal monitorsI. 

• Bolt cutters. 

• Rre extinguishers. 

• Hand tools. 

Other refuges can be set up in the Support Zone, or in the 
case of site-wide evacuations. offsite at the safe exit des­
tination. These will provide for emergency needs such as 
first aid for injured personnel, clean dry clothing and wash 
water for chemical exposure victims. and communica­
tions with the Command Post. In a _ide evacuation. 
they can be used to house evacuation exit equipment. 
thereby reducing security problems. These refuges should 
be stocked with such items as: 

• Decontamination supplies. 

• Oxygen and/or air. 

• Water. 

• Special testing equipment IllQ.. pH paper, cyanide 
paperl. 

• First-aid supplies. 

• Communication system. 

Site Security .nd Control 
In an emergency. the Project Team .....der (or designated 
representatiwl must know who is on lite and must be 
able to control the entry of personnel into the hazardous 
areas to prevent additional injury and exposure. Only 
necessary rescue and response personnel should be 
allowed into the Exclusion Zone. 

One control technique is a checkpoint or ""ries of check­
points through which an personnel entering or exiting the 

'In en .. i .. g&I tC't. 85 in daily work. ectivities, the IIite is divided 
into three areas: Exclusion lcontaminatedl Zone. Contomination 
Reduction Zone. and Support Icleanl ZOne (aea Chapter 9. Sir. 
Conrro/l. 
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lite must pass, eg., a Suppon Zone c:h8ckpoint end an 
Elcclusion Zone checkpoint. ldentificetion or euthorimtion 
must be pl8Sented to a Checkpoint Control Maneger, who 
nICOfda lI8Ch person's: 

• Name land effilietion if offsite per$ON>8l1. 

• Stetus Pn or out). 

• TIme of entry. 

• Anticipated exit time. 

• Zones or ereas to be entered. 

• Team or "buddy:' 

• Tesk being performed. 

• Locetion of task. 

• Ploteetiwt equipment worn; air time left. 

• Rescue end response equipment used. 

The lIrtl8flI8ncy area Checkpoint Control Meneger should 
inform the Project leam Inder if a person remains in the 
emergency area beyond his or her anticipated exit time. 

...-.on.I Loc.tor .,atWi.ta 
In en amergency, it is vital for the Project leam Inder lor 
designee) end rescue personnel to IlIpidly determine 
where workers alll located end who may be injured. A 
pessive locator system Pa, a written record of the loca­
tion of all personnel on site et any time) could be used to 
help find personnel in an emergency. Any such system 
should be: 

• GllIphic lauch as a drawing with a written kay). 

• Roughly drawn to seele, with the seele end visible 
landmarks included. 

• Kept eunent. 

• Easy to locate. 

• Stored outside the Elcclusion Zone. 
A good passive locator system is a lite map with flags or 
coIor-headed pins identifying each worker. 

Active locator systems can also be used. These ere worn 
or carried bv ind"lVidual personnel. end ere activated bv 
actions such es flipping a switch. a decreese in air supply, 
or a fall. They have the advantage of Ilf8CiseIy locating 
ind"lViduals. 

EY8cuadon Routes and Procedures 
A _Ill amergency, such es a filll or explosion. may cut 
workers off from the normel exit near the Command Post. 
Therefore. altemet8 routes for avecueting victims end 
endangered personnel should be established in advance. 
marked, end kept clear. Routes should be directed 
I') from the Elcclusion Zone through en upwind Contami­
n8tion Reduction Zone to the Support Zone. end (2) from 
the Suppon Zone to an offsite location in case conditions 
necassitete a general site avecuetion. The following 
guidelines wJ1l help in establishing seta 8V8CUetion routes. 

• PIaca the 8V8CUetion routes in the predominantly 
upwind direction of the Exclusion Zone. !At a wry 
large site, or one with many obstacles. some exits 

may be placed in the downwind fanceline, nor­
mally an undesilllble location. If this is done, 
workers must know that they are not "out" until 
they reech the designeted safety area.) 

• Run the avecuetion routes through the Contamine­
tion Reduction Zone. Even if there is not enough 
time to process the aveCU88S through decontami­
nation procedures. there should be a mechanism 
for accounting for ell personnel. 

• Consider the eccessibility of potential routes. liIke
 
into account obstructions such as locked getes.
 
trenches. pits. tanks. drums. or other barriers, and
 
the extra time or equipment needed to meneuver
 
around or through them.
 

• Develop two or more routes that Ieed to safe ereas
 
end that are separate or remota from each other.
 
Multiple routes are necessary in cese one is
 
blocked bv e fire, spill, or vapor cloud. These
 
routes must not overlap because if a common
 
point _re obstructed bv a fire or other amer­

gency, all intersecting routes would be blocked.
 

• Mark routes usafe" or Unot safeu on 8 daily basis 
eccording to wind direction and other factors. 

• Marte. evacuation routes with materials such as 
barricede tape, flagging, or treffic cones. Equally 
important. mark areas that do not offer safe 
escape or that should not be used in an emer­
gency. such as low ground, which can fill with 
gases or vapors, or routes blocked bv natural bar­
riers, such as cliffs or streams. 

• Consider the mobility constraints of personnel 
_aring protective clothing and equipment. They 
will have difficulty crossing even small streams 
and going up and down banks. 

Place ladders ecross any cut or excavation that is 
more then 3 feet (' meter) deep. For long cuts, 
place ladders et least every 25 feet (7.5 meters). 
end for deep cuts, place plywood or planks on top 
of ledders. 

Provide ladders for rapid descent from areas or 
structures elevated more than 3 feet (1 meter). 
Use only ledders capable of supporting a 25O-lb 
1114-kg)load. 
Secura ladders to prewnt slipping.
 
Place standard cleated ramps ("chickenboerd")
 
across ditches and other similar obstacles. Add a
 
railing and toe boerds if the boerd is narrow or
 
steeply sloped.
 

Check the toe and body clearance of ladders to
 
make sure thet personnel _aring protective cloth­

ing and SCBA can use them.
 
Check the clearance of access ports. such as
 
crawlspaces. hatches. manholes, and tunnels to
 
make sure that personnel _aring a protective
 
ensemble can get through. In any case, eccess
 
ports should be et least 3 feet (1 meter) in diameter
 
where possible. (Standard tank manways are
 
smaller.)
 

• Make escape routes known to all who go on site. 
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AccidentJlnjury Event 

YES NO Perform Life-Saving 
Procedures 

NO YES 

Grossly Decontaminate 
IIIld/or Cover or Wrap 
Contaminated Areas 

YES 

Report to Superiors for 
Instructions 

NO 

Decontaminate as Much as 14 N:..:...:O:.......~ 
Possible 

YES 14----------------------1 

Transport to Medical 
FeCllity 

figure 12-1. Decision Aiel for Emergency Decontamination. 

Decontamination 
When planning for decontamination in medical emergen­
cies. procedures 8hou1d be developed for. 

• Decontaminating the victim. 

• Protecting medical personnel. 

• Disposing of contIIminated protective equipment end 
wash 8OIutions. 

These ectivities IfQlId be coordinated. The decision 

whether or not to decontaminate a victim is based on the 
type end severity of the illness or injury and the nature of 
the contIIminant. For some emergency victims. immediate 
decontamination may be en essential part of life..saving 
first aid. For others. decontamination may aggravate the 
injury or delay life..saving treatment. If decontamination 
does not Interfere with essential treatment. it 8hou1d be 
performed. Figure 12·1 is a decision aid for emergency 
decontamination. 

• If decontamination can be clone: 
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Wash, rinse and/or cut off protective clothing and 
equipment. 

•	 "decontamination cannot be done: 

Wrap the victim in blankets, plastic, or rubber to 
reduce contamination of other personnel. 
Alert emergency and offsite medical personnel to 
potential contamination: instruct them about 
specific decontamination procedures if necessary. 
Send along site personnel familiar with the 
incident. 

See Chapter 9, Decontamination, for details on decon­
tamination techniques and procedures. 

Equipment 
In an emergency, equipment will be necessary to rescue 
and treat victims, to protect response personnel, and to 
mitigate hazardous conditions on site (e.g., to contain 
chemicals or fight fires). Some regular equipment can 
double for emergency use. Because of its high cost. most 
heavy equipment I"".. bulldozers, drum movers, pumpsI 
employed in emergencies will also be used for regular 
work assignments. All equipment should be in working 
order, fueled, and available when an emergency occurs. 
Provide sefe and unobstructed access for all firefighting 
and emergency equipment at all times. Consider adopting 
the following work procedures: 

• Refuel all heavy equipment when there is still one­
half to DnlHIUarter of a tank of fuel left. 

• Require all equipment repairs to take place at the 
time the problem is discOllered. 

• Separate two similar pieces of equipment I"".. two 
front-loaders or a bulldozer and a front-loader); park 
each at a different spot on site and do not use them 

at the same time in 8 hazardous area unless abso­
lutely necessary. (This will minimize the possibility of 
both pieces of equipment being damaged in the same 
explosion or fire.1 

For personal protective equipment: 

• Refill all empty self-contained breathing apparatus 
(SCBA) tanks and prepare them for emergencies 
immediately after normal use. 

• Stock higher levels of protective equipment than 
required for anticipated hazards (e.g.• a site where 
level C equipment is normally used [see Table 8-61 
should have level A and B equipment available for 
emergencies). 

Basic equipment that should be available at any site is 
listed in Table 12-5. Special equipment should be obtained 
depending on the specific types of emergencies that may 
occur at a particular site and the capabilities -of backup 
offsite personnel. For example, if the nearest fire depan­
ment is small and only carries one bucket of foaming 
solution because of its high cost and short shelf-life. a 
site may need to stock a large quantity of foam. When 
determining the type and Quantity of special equipment, 
the following factors should be considered: 

•	 The types of emergencies that may arise. For each 
emergency, consider a probable and a worst-case 
scenario. 

•	 The types of hazards that site personnel may be
 
exposed to and the appropriate containment.
 
mitigative. and protective measures.
 

•	 The capabilities and estimated response times of 
offsite emergency personnel. 

•	 The number of site personnel who could be vic­

tims during an emergency.
 

•	 The probable number of personnel available for
 
response.
 

liIb1e 12-5. Onsite Equipment and Supplies for Emergency Response 

PERSONAL PROTECTION MEDiCAl HAZARD MITIGATION 

• Escape SCBA or SCBA. which can 
be brought to the victim to 
replace or supplement his or her 
SCllA 

• Personal protective equipment 
and clothing specialized for 
known aita hazards 

• Air splints 

• Antiseptics 

• Blankets 
• Decontamination sotutions appropriate 

for ons;m chemical hazards 

• Emergency eye wash 

• Emergency showers or wash stations 

-Ice 

• Fire-fighting equipment and supplies 

• Spill-eontainment equipment. such 
as absorbents and oil booms 

• Special hazardous-use tools such as 
remote pneumatic impact wrenches. 
nonsparking wrenches and picks 

• Containers to hold contaminated 
materials 

• Reference books containing basic 
first-aid procedures .-.d information on 
treatment of specific chemical injuries 

• Resuscitator 

• Safety harness 
• Stretchers 

• water, in portable containers 

• Wire basket litter (Stokes Utter) which 
can be used to carry 8 victim in bad 
weather end on • difficult terrain, allows 
easy decontamination of the victim. and 
is itself easy 11) decontaminate 
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figure 12-2. Emergency Response Operations. 
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Medical Treatment/First Aid 
In emergencies, IOxic exposures and hazardous situations 
that cause injuries and illnesses will vary from site 10 site. 
Medical treatment may range from bandaging of minor 
cuts and abrasions 10 rofe-savlng techniques. In many 
cases. essential medical help may not be immediately 
available. For this reason. it is vitellO lnIin onsite _­
gency personnel in on-the-spot tJeatment techniques. to 
establish and maintain telephone contact with medical 
experts (llQ., IOxicologists), and 10 establish liaisons with 
local hospitels and ambulance services. Guidelines for 
establishing an emergency medical program are deteiled 
in Chapter 5. When designing this program. these essen­
tial points should be included: 

• Train a cadre of personnel in emergency treatment 
such as first aid and CPR. Training should be 
thorough, frequently repeated, and geared to 
site-specific hazards. 

• Establish liaison with local medical personnel, for 
example: 24-hour on-<:all physician, medical 
specialists, local hospitals. ambulance service. and 
poison control center. lrlfonn and educate these 
personnel about sitlHpecifiC hazards so that they 
can be optimally helpful if an emergency occurs. 
Develop procedures for contacting them; familia­
rize all onsite emergency personnel with these 
procedures. 

•	 Set up onsite emergency first-aid stations; see 
that they are well supplied and restocked immedi­
ately after each emergency. 

Emergency Response Procedures 
Response operations usually follow a sequence that 
starts with the notification of trouble and continues 
through the preparation of equipment and personnel for 
the next emergency. This process is illustrated in 
Figure 12-2. 

NotIfIcdon 

Alert personnel 10 the emergency. Sound a site alarm 10: 

• Notify personnel. 

•	 Stop work activities if necessary. 

• lDwer background noise in order to speed communi­
cation. 

• Begin emergency procedures. 

Notify onsite emergency response personnel about the 
emergency and include essential irlfonnation: 

•	 What happened. 

• Where it happened. 

•	 Whom it happened to. 

•	 When it happened. 

• How it happened. 

• The extent of damage. 

•	 What aid is needed. 

saz.up 
Available information about the incident and emergency 
response capabilities should be evaluated. The following 
information should be determined, to the lIXt8nt possible: 

•	 What happened: 

1YPe of incident.
 
Cause of incident.
 
Extant of chemical releasa and lnInapon.
 
Extent of damage to structures, equipment. and
 
terrain. 

• Casualties:
 

Victims lnumber, location, and conditionl.
 
Treatment required.
 
Missing personnel.
 

•	 What could happen. Consider: 

Types Of chemicals on site. 
Potential for fire, explosion. and release of hazard­
ous substances.
 
location of all personnel on site relative to hazard­

ous areas. 
Potential for danger to offsite population or 
environment. 

•	 What can be done. Consider: 

Equipment and personnel resources needed for vic­
tim rescue and hazard mitigation. 
Number of uninjured personnel evanable for 
response. 
Resources available on site. 
Resources available from outside groupa and 
agencies. 
Time for outside resources to reach the site. 
Hazards involved in rescue and response. 

R........R_ActIon
 

Based on the evanable information, the type of action 
required should be decided and the necessary stapa 
implemented. Some actions may be done concurrently. 
No one should attempt emergency response or rescue 
until backup personnel and evacuation routes have been 
identified. Rescue/response actions may include: 

• Erlforce the buddy ayatem: Allow no one to enter an. 
Exclusion Zone or hazardous area without a partner. 
At all times, personnel in the Exclusion Zone should 
be in lin<H>f-sight or communications contact with 
the Command Post Supervisor or designee. 

•	 SurY8'{ casualties: 

lDcate all victims and assess their condition. 
Determine resources needed for stabilization and 
transpon. 

• Assess existing and potential hazards 10 site person­
nel and to the offsita population. Determine: 

Whether and how 10 respond. 
The need for evacuation of site personnel and off­

aite population.
 
The resources needed for evacuation and response.
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o	 Allocate resources. Allocate onsite personnel and 
equipment to rescue and incident response oper­
ations. 

o	 Request aid. Contact the required offsite personnel or 
facilities, such as the ambulance. fire department. 
and police. 

o	 Control. Bring the hazardous situation under c0m­

plete or temporary control; use measures to prevent 
the spread of the emergency. 

• Extricate. Remove or assist victims from the area. 

o	 Decontaminate. Use established p<ocedures to 
decontaminate uninjured personnel in the Contamina­
tion Reduction Zone. If the emergency makes this 
area unsafe. establish a new decontamination area at 
an appropriate distance. Decontaminate victims 
before or after stabilization as their medical condition 
indicates lsee Figure 12-1 for decision aid). 

o	 Stabilize. Administer any medical procedures that are 
necessary before the victims can be moved. Stabilize 
or permanently fix the hazardous condition leg., 
repack; empty filled runoff dikes). Anend to what 
caused the emergency and anything leg., drums, 
tanks) damaged or endangered by the emergency.

• 
•	 Transport. Take measures to minimize chemical 

contamination of the transport vehicle and 
ambulance end hospital personnel. Adequately 
protected rescuars should decontaminate the vic­
tims before transport. If this is not possible. cover 
the victims with adequate sheeting. Before trans­
portation, determine the level of protection neces­
sary for transport personnel. Provide them with 
disposable coverells. disposable gloves, end sup­
plied air. as necessary, for their protection. If 
appropriate. have response personnel accompany 
victims to the medical facility to advise on decon­
tamination. 

• Evacuate: 

Move site personnel to a safe distance upwind of 
•	 the incident. 

Monitor the incident for significant changes. The 
hazards may diminish, permitting personnel to 
reenter the site. or increase end require public 
evacuation. 
Inform public safety personnel when there is a 
potential or actual need to evacuate the offsite 
population. Do not attempt Iarge-scale public 
evacuation. This is the responsibility of govemment 
authorities lsee Table 12-3). 

Follow-Up 

Before normal site activities are resumed. personnel must 
be fully prepared and equipped to handle another 
emergency. 

o Notify appropriate govemment agencies as 
required. For example. OSHA must be notified if 
there have been any fatalities or five or more 
hospitalizations. 

o	 Restock all equipment and supplies. Replace or 
repair damaged equipment. Clean and refuel 
equipment for future use. 

o	 Review and revise all aspects of the Contingency
 
Plan according to new site conditions and lessons
 
Ieamed from the emergency response. When
 
reviewing the information, consider typical ques­

tions such as:
 

Cause: What caused the emergency? 
Prevention: Was it preventable? If so. how? 
Procedures: Were inadequate or incorTect orders 
given or actions taken? Were these the result of 
bad judgment. wrong or Insufficient information. or 
poor p<ocedures? Can procedures or training be 
improved? 
Sita profile: How does the incident affect the site 
profile? How are other site cleanup activities 
affected? 
Community: How is community safety affected? 
Uability: Who is rl8b1e for damage payments?

• 
Documentation 
The Project Team lBader should initiate the investigation 
and documentation of the incident. This is important in all 
cases, but especially so when the incident has resulted in 
personal injury. onsite property damage. or damage to the 
surrounding environment. Documentation may be used to 
help avert racurrances. as evidence in future legal action. 
for assessment of Iiab~ity by insurance companies, and 
for review by govemment agencies. Methode of docu­
menting can include a written transcript taken from tape 
recordings made during the emergency or a bound field 
book (not a looseleaf book) with notes. The document 
must be: 

o Accurate: All information must be recorded objec­
tively. 

o	 Authentic: A chain-of-eustody procedure should 
be used. Each person making an entry must date 
end sign the document. Keep the number of 
documentors to a minimum Ito IMlid confusion 
and because they may have to give testimony at 
hearings or in court). Nothing should be erased. If 
details change or revisions are needed. the person 
making the notation should mark a horizontal line 
through the old material and initial the change. 

o	 Complete: At a minimum. the following should be 
included: 

Chronological history of the incident.
 
Facts about the incident end when they became
 
available. 
Title and names of personnel; composition of 
teams.
 
Actions: decisions made and by whom; orders
 
given: to whom, by whom. and when; and actions
 
taken: who did what. when. where. and how.
 
1YPes of samples and test results; air monitoring
 
results.
 
I'bssible exposures of site personnel.
 
History of all injuries or illnesses during or as a
 
result of the emergency.
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